Ca2+ store-independent augmentation of [Ca2+]i responses to G-protein coupled receptor activation in recombinantly TRPC5-expressed rat pheochromocytoma (PC12) cells.
Mammalian homologues of the Drosophila canonical transient receptor potential (trp) protein (TRPC) have been implicated to function as receptor-operated Ca(2+) channels (ROCs) or store-operated Ca(2+) channels (SOCs). To determine the role of TRPC5 protein in neural cells, TRPC5 was recombinantly expressed in rat pheochromocytoma cells (PC12) and changes in intracellular Ca(2+) concentration ([Ca(2+)](i)) and Na(+) concentration ([Na(+)](i)) were analyzed. TRPC1 and TRPC3 mRNAs were endogenously expressed in PC12 cells. In TRPC5-expressed cells (TRPC5-cells), the resting [Ca(2+)](i) and [Na(+)](i) were significantly higher than those in control cells. The [Ca(2+)](i) increases induced by bradykinin and uridine 5'-triphosphate were significantly larger in TRPC5-cells. TRPC5 expression did not change in store-operated Ca(2+) entry elicited by thapsigarigin. TRPC5-cells showed larger inward current and increase of [Na(+)](i) in response to BK than control cells. These results suggest that TRPC5 channels expressed in PC12 cells function as ROCs activated by G-protein/phospholipase C coupled receptors, but not as SOCs.